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Abstract 

Purpose- Currently he occurrence of recent droughts in Iran and the severity of its damage indicate the vulnerability of farmers. The 
economic-environmental damages and the resilience farmers to this incident are evident in diverse ways. Therefore, recognizing the 
resilience of the population influenced by drought can offer a tool to prevent life-threatening disaster in high-risk areas. The aim of this 
study was to evaluate the economic resilience of rural households to drought in plain of Kermanshah and answer the following 
questions. What is the extent of economic resilience of rural households in Mahidasht to drought? What are the most important factors 
affecting the economic resilience of rural households to drought? 

Design/methodology/approach- This is an applied research and a descriptive-analytical method along with library analysis and field 
surveys were adopted for data collection. The statistical population of this study consisted of 5081 households, out of whom 357 
samples were selected according to Cochran's formula. Descriptive and inferential statistics (One-sample t-test) and structural equation 
modeling were used for data analysis. 

Findings- According to the results of t-test, the variables of vulnerability of villagers’ property and assets (mean=3.99) and the impact 
of drought on the value of assets (mean=3.86) gained the highest average in terms of resilience. On the contrary, the two variables of 
ability to compensate (mean=1.67) and membership in cooperatives and agricultural companies (mean=1.67) had the lowest averages. 
Moreover, the test results of all four variables of evaluating farmers’ knowledge and awareness indicate a correlation between the 
independent variables (prevention, preparedness, reconstruction, institutional management) and the dependent variable (economic 
resilience). Therefore, it can be contended that the economic resilience of Mahidasht is fairly weak. 
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1. Introduction 
here are growing concerns about the 
economic, ecological, and climate 
change impacts on human settlements 
in recent decades. According to the 
UN report, by 2025, more than two- 
thirds of the world's population will face water 
crisis and 18 countries will struggle with water 
shortages (Boretti & Rosa, 2019). Therefore, water 
scarcity and its challenges in certain geographical 
areas, especially in rural areas, have increased the 
risks of rural agriculture, disrupting the natural 
ecosystems of rural areas (Yang et al., 2005; 
Hoeppe, 2016; Kamara et al., 2018). Drought is a 
major threat to households and communities that 
rely on agriculture for livelihood (Anthopoulou et 
al., 2017; Pittman et al., 2011). Therefore, in order 
to reduce the risks of drought on human societies, 
various solutions have been proposed. Apart from 
improved methods of using water resources to 
mitigate the effects of drought, the adjustment of 
management methods and rural lifestyle for 
resilience enhancement is also one of the novel and 
successful solutions to alleviate the harmful effects 
of drought (Wilhite et al., 2014). According to 
experts, living in a natural hazard-prone 
environment does not necessarily imply damages 
or vulnerability, but the lack of resilience coupled 
with the population’s knowledge of the type and 
nature of hazardous may cause damage (Cosgrove 
& Loucks, 2015). 
In recent years, there has been a significant change 
in the perspective on hazards, including a change 
in the dominant approach focusing on vulnerability 
alleviation and then improved resilience to 
disasters (Sadeghloo & Sojasi Gheidari, 2014). 
According to this approach, risk mitigation 
programs should seek to strengthen the 
characteristics of resilience in communities, while 
focusing on the concept of resilience of local 
communities in the accident management chain 
(Scherzer et al., 2019). 
The resilient approach, which involves adopting 
measures to maintain the performance of a system 
in the face of risks, threats and tensions, is closely 
linked to economics. Therefore, resilience 1s 
considered as a way to. strengthen local 
communities by capitalizing on their capacities 
(Sojasi Gheidari et al., 2018). Therefore, a 
necessary step to deal with drought and mitigate its 
consequences is to understand the dimensions of 
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vulnerability and resistance of individuals to 
improve their tolerance and resilience, which has 
been neglected in most developing countries, 
including Iran (Sadeghloo & Sojasi Gheidari, 
2014). 

In the last decade, Mahidasht district in 
Kermanshah city has withstood severe droughts, 
and its adverse consequences have been beyond 
usual hazards facing rural farmers. This district, 
which is home to 108 villages with a population of 
17876 people (5333 households), is of special 
importance in terms of agricultural production in 
Kermanshah province. For many years, Mahidasht 
has been known as an area with agricultural 
potential and its agricultural surplus has been 
exported to other provinces. However, analyzing 
the level of SPI in a period of 30 years suggests that 
this area has been at the mercy of severe, moderate 
and ordinary droughts. In a period of 20 years, ten 
drought events have been reported. Since the 
majority of rural residents in the study area earn a 
living by farming and agriculture, drought has 
inflicted deleterious effects on the life of residents, 
triggering various social and economic problems 
for the villagers, including migration (seasonal or 
permanent) of the villagers to the city, 
unemployment, etc. The elimination of these 
problems requires a comprehensive and systematic 
plan. These problems introduce the importance of 
addressing the issue of drought in Mahidasht as a 
strategic priority. Therefore, the main goal of this 
study was to assess the economic resilience of rural 
households to drought in Mahidasht district of 
Kermanshah. Hence, we sought to answer these 
key questions. 1. What is the extent of economic 
resilience of rural households in Mahidasht district 
to drought? What are the major factors affecting 
the economic resilience of rural households to 
drought? 

2. Research Theoretical Literature 

The concept of resilience was introduced in social 
and environmental systems in the 1980s. This 
concept was first proposed by Holling in ecological 
studies as a way to understand the nonlinear 
dynamics of ecological systems (Roknoddin 
Eftekhari et al., 2014). It was then used by 
Timmerman for long-term assessment of climate 
change, Adger in social systems, Carpenter in 
human and environmental systems, Berks in 
ecological social systems, and Bruneau for short- 
term crisis management (Heydari Sarban & 
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Majnuni, 2016). Resilience is recognized as the 
potential capacity of a system, community or 
society at risk to adapt or resist changes in order to 
achieve or maintain a desirable level of 
performance and structure (Wannous & Velasquez, 
2017). Therefore, in both theoretical and practical 
fields, a higher status is assigned to the alleviation 
of accident risks. Psychologists define resilience as 
a set of actions that help people overcome adversity 
and stress. According to this definition, resilience, 
apart from adaptation to adversity, is a process that 
take place in the face of a constant threat or 
experience of a stressful event. 

In fact, this concept was introduced in light of the 
rising global change. To Hewitt (1974), in 
conditions that affect people's security, resilience 
describes the ability to withstand, resist, mitigate, 
tackle and compensate for damages or reduce the 
scale of harms. The Intergovernmental Panel on 
Climate Change (IPPC) defines resilience as the 
ability of a system and its components to forecast, 
absorb, adapt or recover from the effects of a 
hazardous event at a specified time (Mohammadi 
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& Pashanjad, 2017). The basic concepts of 
resilience can be observed in the field of ecological 
approach. The famous ecologist, C.S. Holling, sees 
it as a measure of a system stability and ability to 
deal with changes and disturbances at a time when 
the relationship between population or state 
variables is feasible (Li et al., 2020). Therefore, the 
interdisciplinary nature of resilience in the field of 
environmental sciences, ecology and geography 
has introduced several definitions in recent decades 
with regard to the prevailing approach and 
sustainability paradigm in_ scientific circles 
(Mohammadi & Pashanjad, 2017). Thus, 
recognizing, understanding, and _ evaluating 
resilience and flexibility of systems against 
environmental change or system shocks prompted 
26 NGOs active in climate change and natural risk 
hazards to present 10 characteristics originated 
from different schools of thought on resilience 
(Mohammadi & Pashanjad, 2017). Table 1 
summarizes 10 main characteristics of resilient 
systems along with their relevant schools of 
thought. 


Table 1. Characteristics of a sustainable system 
(Source: Mohammadi and Pashanjad, 2017, p. 13) 


School of thought Characteristics 
Theoretical ecology+ | Considerable diversity in groups that perform a variety of functions in an ecosystem; economic 
economics on risk opportunities in areas such as establishing resilience in the policy-making process; the 
management and participation of a community; natural resources exploited by a society and retrieval, response and 
diversification planning activities 
Effective governance and institutions that may foster community cohesion should be 
Decentralized decentralized. They need to be flexible and in touch with local realities; the comprehensive 
govemance learning system should be facilitated. Other specialized functions such as interpreting scientific 
data from climate change as a guide for policymakers should be implemented. 
Pe Sane iin The goal of preparatory activities is not to resist change but to live with changes. 
Participatory / Social and economic justice; resilient programs consider issues of justice and equality when 
governance danger spreads throughout the communities. 
Participatory / social Recognizing the importance of social values and their structures due to the positive relationship 
iustics between individual cooperation in the society, which facilitates equal access to natural resources 
and greater resilience. 
Substantiating the dynamics of imbalance in a system. An approach to resilience should not be 
Resilience associated with the idea of restoring equilibrium, because systems are not stable when they 
recover from a disturbance. 
; Continuous and effective learning is important. Therefore, through iterative policies / institutional 
Adaptation- oe : é i : 
Mirneemencl eine processes, organizational learning enables reflective training, adaptive management, and 
integration with the concept of adaptive capacity 


The result of the table above and the analysis of 
theoretical foundations of resilience can be 
described as follows. The concept of resilience is 
an integral part of planning and development 
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today. Therefore, promoting resilience not only 
enhances the capabilities of a system in tackling 
critical situations and mitigating vulnerability, but 
also. inherently brings development and 
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sustainability with a comprehensive approach. 
However, in defining the characteristics of a 
resilient system, it is referred to by terms such as 
flexibility or reversibility. 

A resilient system has basic features that are 
defined in three categories of adaptability, self- 
regulation and deformability by Martin Brin and 
Marty Andries (2011) (figure 1). Accordingly, 
adaptability describes a system’s power to deal 


effectively with potential damages. In general, a 
system concentrates on smaller time scales due to 
its specific characteristics, and the self-regulation 
comes from internal organization of the system 
without directing or managing an external source. 
Finally, deformability refers to the potentials of a 
system to be reorganized into a new system. That 
is, when that system fails to cope in its existing 
form (Shokri Firoozjah, 2017). 


Main features of a resilient system 


Deformability Self- 


regulation 


Re- — Internal 
organization organization 


Adaptability 


Effective tackling of 
possible damages 


Figure 1. The main features of a resilient system 
(Source: Shokri Firoozjah, 2017, p. 33) 


Since agriculture is one of the main sources of 
employment in rural areas, as demonstrated by the 
bulk of Iranian and international studies, and the 
consequences of drought particularly influence 
rural areas. The most widespread effects of drought 
are evident in agricultural sector and the economy 
of rural households is heavily dependent on the 
agricultural sector, so that the diminished 
economic capacity of this sector threatens rural 
economy (Sadeghloo & Sojasi Gheidari, 2014, p. 
137). Therefore, agriculture is one of the main 
sources of economy and employment of the 
villagers, which struggles with the deleterious 
consequences of drought every year, mounting a 
great challenge to the rural household economy 
(Cutter et al., 2016; Adger et al., 2016). Therefore, 
droughts intensify the vulnerability of all 
communities, especially the villagers. In some of 
these communities, survival is a major challenge 
for many families in the grip of the drought 
(Campbell et al., 2001). Hence, drought, water 
scarcity and their effects on agricultural production 


and economic development are a major global 
concern (El Kharraz, 2012; Hertel & Liu, 2019). 
The climate change and its effects on surface water 
flow and groundwater resources along with 
improper management of water resources have 
aggravated the vulnerability of communities to 
these changes and undoubtedly the intensification 
of water crises will further complicate this problem 
(Seyed Akhlaghi & Taleshi, 2018). Drought is 
more complex than other natural hazards as it 
covers wide expanses. It is also a most costly 
natural hazards due to its effect on large population 
(Hajian, et al., 2018). Statistics presented in 
International Decade for Natural Disaster 
Reduction (1990-1999) show that 22% of 
economic losses originating from crises are 
attributable to drought and 33% of world 
population have been affected by this phenomenon 
(Auld, 2008). 

Other studies worldwide suggest that the signs of 
water shortage crisis have already appeared in 
countries such as China, India, Thailand, Mexico, 
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Egypt, Iran and African countries, and the world’s 
major rivers, including the Nile in Egypt, the 
Ganges in South Asia, Yellow River in China and 
the Colorado in the United States are seriously 
threatened. Eleven major rivers in the UK have less 
than a third of their water capacity (Wines, 2014). 
Since the vulnerability of rural communities is one 
of the constraints facing the development of these 
communities especially in areas that are constantly 
affected by threats, the resilience of rural 
communities can be a facilitating approach to 
achieve development or improve the living 
conditions of residents (Anabestani et al. 2017). In 
this regard, Beckman (2006) states that the access 
of households and local residents to resources, 
social criteria for survival and reconstruction, 
support of organizations and__ institutional 
conditions that affect the distribution of resources 
are important in risk management. In other words, 
to him, the discrepancy of societies in coping with 
disasters is due to their different capacities in 
variables such as social class, economic status, 
social and cultural characteristics, social networks, 
access to resources, climate, political structures, 
income diversity, infrastructural constraints, old 
technology, lack of market access, capital, etc. in 
rural areas. 
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Therefore, rural management based on _ the 
resilience approach provides a structuring method 
to consider the complexities, uncertainties and 
interdependencies of systems and processes, which 
lays the ground for a novel method of planning and 
more effective use of evaluation and sustainability 
approach (Folke et al., 2002). In other words, rural 
resilience describes conditions that maintain a rural 
area’s capacity to adapt to changes in external 
conditions, such as satisfaction with the standards. 
It also involves the capacity to recover from 
mismanagement and governance faults. Therefore, 
increasing resilience, the level of adaptation and 
coping with changes and environmental crises as 
well as mitigating the level of risk among local 
communities enable the sustainable development 
of community despite threats posed by 
environmental hazards. Meanwhile, people’s 
access to suitable living conditions can wield 
influence on the level of villagers’ resilience 
(Rafieian et al., 2011). 

A number of studies have explored resilience and 
vulnerability of rural communities and_ their 
relationship with drought, some which are briefly 
mentioned in table 2. 


Table 2. Studies on economic resilience to drought 


Researchers Title 


Summary of results 
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Explaining the relationship between 


The results of this study showed that drought has inflicted 
enormous damage to agriculture and rural community 


Mohammadi the diversity of economic activities cuiring the past year: The approach to tackling natural 
Yeganeh et al. and sustainable rural development, ; : ; 
(2015) case study: Tarjan County, Sagez hazards and events has been substituted by acoping and 
County) enduring strategy. Therefore, the resilience of households in 
the studied villages is not desirable 

The results of this study revealed that the adoption of 

Heydari Sarban and | The role of livelihood diversity in the sustenance approach has improved the resilience of 
Majnuni resilience of rural households around | households against the drought of Lake Urmia. In villages 
Tutakhaneh (2016) Lake Urmia to drought subjected to more severe drought, the sustenance diversity 


was higher. 


Hajian et al. (2016) 


The role of diversity of agricultural 
and non-agricultural economic 
activities on the resilience of rural 
farming households exposed to 
drought (Case study: Chenaran city) 


economic activities fosters the resilience of rural agricultural 


households with non-diverse, 2.48 in semi-diverse and 2.83 


The results of this study manifested that diversity of 
households. As a result, the average resilience is 2.40 in 


in diverse income sources. 


Lin (2011) 


Agricultural resilience through 
agricultural diversity 


approach to reduce the adverse effects of climate elements is 


They concluded that climate change can produce harmful 
consequences for agricultural production. Hence, one 


diversifying production and improving the resilience of 
farmers 


Carlisle et al. (2014) 


Diversity, flexibility, and resilience 
effect. Case study of agricultural 
ecology in the North American Plain 


They concluded that farmers in broad North Plains in the 
United States, due to the diversity of economic activities, 
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Researchers Title 


Summary of results 


have high economic power, but it is not the case in other 
areas. 


Increased yield and resistance to 
ecosystems by promoting diversity in 
agricultural harvesting systems 


Liebman et al. 
(2015), 


They reported that the diversification of agricultural products 


can pave the way for resistance and resilience to climate 
change, plant pests, droughts, which in turn boosts 
flexibility. 


Diverse strategies compatible with 
Asfaw et al. (2018) agricultural production; evidence 
from rural communities in Nigeria 


In their study, they concluded that vulnerable farmers in 
Nigeria have adopted resilience and diversification of 
agricultural products as a strategy to adapt to climatic 

changes. 


Scherzer et al. Indicators of agricultural community 
(2019) resilience in Norway 


The results of this study manifested a significant relationship 


between vulnerability reduction and resilience of rural 
communities in the Solomon Islands. 


3. Research Methodology 

This study investigated the economic resilience of 
rural households to drought in Mahidasht district of 
Kermanshah city. This is an applied research that 
used a descriptive-analytical method along with 
library and field survey methods (observation, 
questionnaire) for data collection. The population 
consisted of villages in Mahidasht district of 
Kermanshah, which are located in two counties 
(Mahidasht and Chogha Narges) with 108 villages 
(39 villages in Chogha Narges and 69 villages in 
Mahidasht). To determine the sample size, villages 
were classified into four groups according to 
number of households and sampling was 
conducted proportional to each category. Also, in 
each category, the rainfed and irrigated cultivation 
was considered to investigate the resilience of rural 
residents to drought from the perspective of rainfed 
and irrigated cultivation. Relative to the number of 


villages in each village, the samples were selected 
directly. In the end, 108 villages were classified 
into four groups (based on the number of 
households, irrigation and rainfed cultivation). 
The first group consisted of 44 villages with less 
than 30 families. The second group included 
villages with 30 to 60 families (35 villages). The 
third group comprised villages with 60 and 90 
households (16 villages). The fourth group 
contained 13 villages with a population of more 
than 90 families. Finally, sample villages were 
selected, and questionnaires were distributed using 
simple random sampling to collect required data. 
Moreover, there were 5081 households in the 
villages of Mahidasht district. Cochran's formula 
was used to estimate the sample size. Therefore, 
based on this formula, the sample size of n 
statistical population in Mahidasht district was 
estimated (357 households) (table 3). 


Table 3. Sample villages along with the number of questionnaires 
(Source: The Census conducted by Statistics Center of Kermanshah, 2016) 


Group Village Sauee Population | Household boinii 
1 as sama veers Irrigation ie 17 6 
2 Less than 30 Lalabad-e Kol Kol-e Do Rainfed 81 25 9 
3 households Tazehabad-e Namivand Irrigated 87 26 10 
4 Zalakeh-ye Vaziri Irrigated 68 22 8 
5 Banlarini Rainfed 163 43 16 
6 (B) Gheymas Rainfed 91 31 11 
7 30 to 60 households Rahim Abad-e Sofla Irrigated 127 39 14 
8 Kashanbeh-ye Sofla Irrigated 194 56 20 
9 Goharabad Rainfed 265 68 25 
10 (C) Tolatif Rainfed 252 73 27 
11 | 60 to 90 households Jameh Shuran Irrigated 235 79 29 
12 Choga Ginu Irrigated 240 70 26 
(D) Lalabad-e Hoseyn-e : 
i Over 90 households Qolikhani Ranied ais ve ai 
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Group Village secret Population | Household ENeniibsn 
14 Ghomeshah Tapeh Rainfed 338 91 33 
15 Seh Choga Irrigated 330 95 35 
16 Qaleh Darab Khan Rainfed 494 145 54 
Total 3368 972 357 


From a geographic perspective, the study area is a 
plain. Hence, the villages are almost identical in 
natural position. The total population of Mahidasht 
district according to 2016 General Population and 
Housing Census was 17876 people (5333 
households) of which 823 people (252 households) 
dwelled in the urban area of Robat and 17053 
people (5081 households) resided in villages. 


According to the research subject, which highlights 
the greater resilience of rural households against 
drought, the villages in both counties were selected 
based on their important agricultural activities as 
well as the farming method (rainfed and irrigated). 
Population and the activities of people working in 
the agricultural sector will also have a bearing on 
the selection of samples (figure 2). 


emo SSA ay obtile ST gli ped ads 


et th te 4 Nery fhe 4 Weary, Jit y 


Figure 2. Map of the study area 


The validity of the questionnaire was assessed by 
experts before identifying the final indices and 
items. The questionnaire developed at this stage 
was pre-tested and after confirming its reliability 
(Cronbach's alpha=0.831) the questionnaire was 
finalized for the field research. Descriptive (mean) 
and inferential (single sample t) statistical methods 


and Amos models were used for data analysis. In 
this study, the indicators of economic resilience of 
rural households to drought are investigated (table 
4). Therefore, 18 indices were identified to assess 
economic status and 36 indices to measure the 
awareness and knowledge of villagers regarding 
drought (adaptation). 


Table 4. Dimensions and indices of drought resilience 
Source: Sadeghloo & Sojasi Gheidari, 2014; Mohammadi Yegan et al., 2015; Anabestani et al., 2017; Sojasi Gheidari et al., 2018; 
Roknoddin Eftekhari et al., 2014; Rafieian et al., 2011 


Indices Dimension Concept 
Economic stability - Entrepreneurship - Job skills - Income diversity - Economic - Non-agricultural 
income - Land areas - Membership in cooperatives and agricultural companies - Damage to farms, Economic Resilience 
gardens and pastures of villagers - Vulnerability of villagers’ property and assets - Household saving 
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capacity (higher savings) - Impact of drought on asset value - Use of financial credits (loans) - 
Product sales market - Capital - Ability to compensate - Insurance - Revival of economic activities 


after the crisis - Income level 


Indices and variables of measuring the awareness and knowledge of villagers about drought (adaptation) 


Index 


Variable Dimensions 


Awareness of drought signs 


Awareness of the effects of drought risk 


Awareness of areas affected by drought risk 


Identifying risks and effects 


Awareness of drought forecast 


Drought warning methods 


Risk forecast and warning 


Awareness of irrigation patterns (selection of a new irrigation 
system) — timely irrigation 


Awareness of changing cultivation patterns - Recognizing and using 
seeds and drought-resistant species - Using organic farming systems 
— Accurate cropping period - Strengthening soil and soil erosion 
control measures - Changing planting history 


Knowing about product insurance (insuring agricultural products) 


Knowing how to manage water consumption 


Knowledge of groundwater resources 


Prevention 


Preventive measures to reduce 
injuries 


Knowledge of water storage resources and its supply for 
emergencies 


Knowing the benefits of membership in cooperatives and 
agricultural companies 


Knowing the importance of saving at the time of drought 
exacerbation 


Knowing how to provide food, etc. in the face of drought 


Providing resources for response and 
confrontation 


Preparedness 


Knowledge of alternative jobs and opportunities (gardening) 


Awareness of alternative jobs and opportunities (livestock) 


Knowledge of non-agricultural methods to eam a living 
(handicrafts) 


Alternative sources of income 


Knowing how to reconstruct livestock farming 


Knowledge of agricultural sector reconstruction methods (increasing 
the diversity of cultivated crops - using indigenous knowledge to 
cope with drought - using intercropping methods 


Knowledge of reconstruction methods for the groundwater 
resources 


Knowledge of reconstruction methods for service infrastructure 


Reconstruction 


Rebuilding 


Awareness of ways to organize water consumption 


Knowledge of methods to reduce water loss (repair of water canals - 
attention to the coverage of irrigation canals - modification of 
irrigation methods 


Knowledge of related credits 


Familiarity with responsible institutions 


Institutional support 


Familiarity with the duties of Dehyars 


Performance of local managers 


4. Research Findings 

Of the total subjects, 1.1% were in the age range of 
less than 25 years, 42.6% were 25 to 45 years old 
and 56.3% were more than 45 years old. As regards 
gender, 39 (10.9%) were female and 318 (89.1%) 
were male. As for marital status, 94.9% were 
married and 4.5% were single. Moreover, most of 
the people working in farms were illiterate or had 
elementary primary education (reading and 


writing). In total, 70.3% of farmers had primary 
and lower education, 18.9% had middle school 
degree and 10.8% have a diploma or higher. There 
was an inverse relationship between education and 
employment in agriculture. Under the current 
conditions, agriculture is devoid of attraction to 
draw in educated people so these people prefer to 
engage in non-agricultural and high-income jobs to 
fulfil their aspirations. They also do not see 
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agriculture as a job. Moreover, since the literacy of 
people engaged in agriculture is not consistent with 
modern farming requirements, it will not improve 
production. 

Concerning occupations, 73.4% (262 people) of 
respondents were involved in livestock breeding, 
20.7% (74 people) had agricultural jobs and only 
5.5% (21 people) were simultaneously engaged in 
three jobs of agriculture, livestock breeding and 
horticulture. The diversity of agriculture-related 
jobs is considered as an advantage, because it 
ensures the variety of income sources and protects 
the exploiter from the adverse consequences of 
making a single product. This is even more 
important for agricultural activities that are at risk 
of drought and pests. Moreover, 56% of 
respondents stated that they have equipped and 
modernized agricultural machinery to varying 
degrees (36.4% poorly, 19.6% very poorly, 22.4% 
moderately, 14% great, 6% very great). 

In order to evaluate the resilience of the studied 
rural areas to drought, considering the normality of 
the research indices (the significance of the 
Kolmogorov—Smirnov test for these indices was 
above 0.05). A One-sample t-test was used for this 
purpose. In this test, if both the upper and lower 
limits are positive, the average population of that 
variable will be higher than the tested value. 


SHI? 
Moreover, if the former is positive and the latter is 
negative, the average population calculated 
indicates the test value (the theoretical median 3). 
Also, when these two variables are negative, the 
mean of variable in question is less than the test 
value and these variables are fairly low in the study 
population. Therefore, the estimated average of 
indices related to the resilience of rural areas to 
drought is measured by a hypothetical average (3), 
showing that the real average of the total 
respondents’ opinion is less than 3 (below 
average). Given the significance of all indices, 
which is less than 0.05, it can be generalized to the 
entire study population. 

Moreover, the upper and lower limits of all indices 
are negative, revealing that the average of these 
indices is below the desired value. This suggest that 
the resilience of rural areas to drought is low. 
Therefore, the results of t-test for the 18 variables 
of the economic index show that the two variables 
of “the vulnerability of villagers’ property and 
assets” (mean=3.99) and “the impact of drought on 
the value of assets” (mean=3.86) have the highest 
average in terms of economic resilience. In 
contrast, the two variables of “ability to 
compensate” (mean=1.67), and “membership in 
cooperatives and agricultural companies” 
(mean=1.67) have the lowest averages (table 5). 


Table 5. One-sample t-test to measure the criteria (variables) of economic resilience in Mahidasht 


Dimension Variable Mean Male T value Df Significance 
Economic stability 3.16 0.168 1.57 356 0.09 
Entrepreneurship 3.61 0.610 6.72 356 0.000. 
Job Skills 15/3 0.156 1.21 356 2270 
Income-economic diversity 693 69.1 14.80 356 0.000 
Non-agricultural income 2.18 0.817 12.77 356 0.000. 
Land area 62/3 62710 20/7 356 0.000 
Membership in 
cooperatives and 1.76 1.23 11.5 356 0.000 
agricultural companies 
Peon | eee || a 0.179 7.20 356 0.032 
and pastures of villagers 
Vuleta iy Oanaess: |: ~ ag 0.997 2.14 356 0.000 
property and assets 
Beiter). aig 0.123 751 356 0.163 
(increase savings) 
TAPAVOL ENON AS (|. ~ 286 0.868 139 356 0.000 
value 
ha 278 0.218 734 356 0.000 
(loans) 
Market for selling products 3.70 0.705 2.82 356 0.000 
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Dimension Variable Mean Bi oad T value Df Significance 
Capital 2.01 0.982 5.81 356 0.000 
Ability to compensate 1.67 0.328 14.10 356 0.000 
Insurance 2.14 0.245 11.7 356 0.000 
Revival of economic 
activity alien tneicrige 3.12 0.425 47 356 0.000 
Income level 2.12 0.356 2.25 356 0.000. 


Moreover, a single-sample t-test was run to assess 
the criteria (variables) of knowledge and awareness 
in Mahidasht district. The analysis of data obtained 
from respondents based on single-sample t-test 
indicates the low effect of resilience in the 
economy of rural households in the study area. 
Therefore, considering the spectral range of the 
indices, which is between | and 5 (based on the 
Likert scale), the results of single-sample t-test 
manifest that agricultural companies (mean=1.67), 
the use of indigenous knowledge to cope with 
drought (mean=1.706) and the use of organic 


farming systems (mean=1.17) have the lowest 
important, respectively. (Hence, the results suggest 
a very low tendency to join agricultural 
cooperatives among residents in the study area. 
Also, familiarity and use of organic farming 
methods by residents is fairly low. The villagers, 
thought mostly farmers, lack the indigenous 
knowledge to deal with the drought, and their 
knowledge of this area is low. Therefore, the 
results of assessing the economic resilience of rural 
farmers in Mahidasht district are presented in Table 
6. 


Table 6. One-sample t-test to measure the criteria (variables) of knowledge and awareness of people in 


Mahidasht 
Dimension Variable Mean SD T value Df Significance 
Knowing the signs of drought 1966 | 1034 | 27219- | 356 0.00 
Knowing the effects of drought risk 2.722 | 0.278 | 2150- 356 0.00 
Knowing areas affected by drought risk 1958 | 1042 | 17831- | 356 0.00 
Awareness of drought forecasts 1786 | 1214 | 22673 | 356 0.00 
Familiarity with drought warning methods 1798 | 1202 | 18525- | 356 0.00 
Knowledge of irrigation patterns (use of a new irrigation 2510 0490 | 5417. 356 0.00 
system) 
Knowledge of timely irrigation 2.762 | 0238 | 0786- 356 0.00 
Knowledge of changing cultivation pattem 2.066 | 0934 | 13.119 | 356 0.00 
Prevention | Recognition and use of drought-resistant seeds and species 2562 | 0438 | 4818 356 0.00 
Use of organic farming systems 1.723 | 1277 | 23.783 | 356 0.00 
Knowing the time of crop cultivation 2566 | 0434 | 5.038- 356 0.00 
Fostering soil erosion control measures 2434 | 0566 | 7.102- 356 0.00 
Knowing change in cultivation date 2502 | 0498 | 6356- 356 0.00 
Knowing about product insurance (insuring agricultural 2.962 0038 | 1934. 356 0.00 
products) i ; ; ; 
Knowledge of water consumption management 2.672 | 0328 | 2812- 356 0.00 
Knowledge of groundwater resources 2350 | 0650 | 8879- 356 0.00 
Knowledge of water storage Tesources and its supply for 1814 1186 | 20883. 356 0.00 
emergencies 
Knowing the benefits of membership in cooperatives and 1.674 1326 | 24367. 356 0.00 
agricultural companies 
Preparedness : : : : 
Knowing the importance of savings for the time of drought 2.298 0702 | 10,194- 356 0.00 
exacerbation . 
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Dimension Variable Mean SD T value Df Significance 
Knowing how to provide food, etc. in time of intensifying 
1.974 1.026 | 16548- 356 0.00 
drought 
Familiarity with altemative jobs and opportunities 1906 1094 | 18602- 356 0.00 
(gardening) 
Knowing altemative jobs and opportunities (livestock 1954 1046 | 17230- 356 0.00 
breeding) 
Knowledge of non-agricultural methods of earning a living 1731 1269 | 22171- 356 0.00 
(handicrafts) 
Knowledge of livestock farming reconstruction methods 1782 | 1218 | 20.136 | 356 0.00 
Knowledge of agricultural sector reconstruction methods 1882 L118 | 18166- 
(increasing the diversity of cultivated crops) ; ; ; ane om 
Use of indigenous knowledge to deal with drought 1.706 | 1294 | 23462- | 356 0.00 
= Use of intercropping methods 1870 | 1130 | 19405- | 356 0.00 
Rebuilding Ragnineh d 
owing how to reconstruct groundwater resources 1758 | 1242 | 21264. | 356 0.00 
reconstruction methods 
Knowing how to reconstruct service infrastructure 1750 | 1250 | 21754 | 356 0.00 
Knowing how to organize water consumption methods 1970 | 1030 | 16314 | 356 000.0 
Knowing how to reduce water loss (repair of water canals 2450 | 0550 | 6649- 356 000.0 
Improving irrigation practices 2.610 0390 | 3.833- 356 000.0 
Awareness of related credits 1.838 1162 | 19.167- 356 000.0 
Knowing responsible institutions 2010 | 0990 | 16297- 356 000.0 
ae nag Knowing the duties of villagers 2.050 | 0950 | 14.642- | 356 000.0 
Knowing the duties of the Agricultural Services Center 2.054 | 0946 | 15604 | 356 000.0 
Knowing the district duties 2.026 | 0974 | 14702- | 356 0000 


4.1. Evaluating the impact of farmers’ 
knowledge and awareness on economic 
resilience 

In studies on the economic resilience of villagers in 
the face of drought, knowledge and awareness 
represent an important approach to address 
problems, which can ultimately promote the level 
of resilience. In this regard, in order to identify and 
measure the factors affecting the level of economic 
resilience to drought in the villages of Mahidasht 


district in Kermanshah city, knowledge and 
awareness of farmers was studied. The goal was to 
investigate the role of dimensions and components 
of knowledge and awareness of the economic 
resilience to drought. Therefore, after inputting 
data, the output of the model can be viewed both 
graphically and textually. Here are the main parts 
related to the model and interpretation. Table 7 
shows the results of text analysis including CMIN, 
DF, P, CFI, RMSEA, etc. 


Table 7. The values of the fit indices of the structural equation model of the research 


Fit index CMIN DF 


P CFI RMSEA 


Value 1.563 68 


0.0001 0.973 0.03 


The values of CFI=0.973, RMSEA=0.003, 
CMIN=1.563 show that the model fits data well. 
Therefore, it can be concluded that the model used 
to measure the relationship of knowledge and 
agricultural awareness with economic resilience to 
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drought is significant. Moreover, according to table 
8, the association of knowledge and awareness of 
agriculture and economic resilience to drought was 
also significant (sig=0.000). 
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Table 8. Standard estimated values of variables 
Variable Estimate sig 
Agricultural knowledge and awareness --> Economic resilience to drought 0.731 0.000 


In the next step, the correlation of components of 
agricultural knowledge and awareness, including 
prevention, reconstruction, preparedness and 
institutional management with economic resilience 
to drought is measured to investigate the 
relationship of components separately. 

4. 2. Measuring the relationship between 
prevention variables and economic resilience 
“Prevention” is one of the dimensions of drought 
knowledge and awareness for which relevant 


measures were designed and data collection was 
performed via a questionnaire. Considering 
“prevention” as an independent variable, we used 
structural equations to investigate its correlation 
with the level of agricultural knowledge and 
awareness in Mahidasht, the results of which are 
shown in table 9. As the table shows, CAMIN 
(1.396,), CFI (0.895) and RMSEA (0.48) indices 
show the good fit of the model. P-value <0.005 is a 
criterion that denotes significant difference of 
values at 0.95% CI. 


Table 9. The values of the fit indices of the structural equation model of the research 


Fit index 


CMIN 


DF 


P 


CFI 


RMSEA 


Value 


1.396 


68 


0.0001 


0.895 


0.48 


According to figure 3 and table 10, the correlation 


resilience is significant (sig=0.001), and therefore 


coefficient of drought prevention and economic their correlation is confirmed. 


-—® 


Figure 3. Correlation between prevention and economic resilience 


Economic 
Social- cultural 
Physical — environmental 


Prevention 


Table 10. Standard estimated values of variables in economic prevention and resilience 
Variable Estimate sig 
Prevention ---> Economic resilience 0.834 0.000 


were collected in Mahidasht. The results are shown 
in table 11. Moreover, according to the information 


4. 3. Measuring the relationship between 
economic preparedness and _ resilience 


variables 

In order to investigate the effect of the 
"preparedness" on economic resilience, its various 
dimensions were identified and the required data 


presented in the table, CAMIN (0.256), CFI 
(10.916) and RMSEA (0.35) indices show the good 
fit of the model. Therefore, the developed model 
appears to be acceptable. 


Table 11. The values of the fit indices in the structural equation model of the research 


Fit index 


CMIN 


DF 


P 


CFI 


RMSEA 


Value 


1.256 


72 


0.000 


0.916 


0.35, 


As figure 4 and table 12 show, the correlation 
coefficient between economic preparedness and 


resilience was significant (sig=0.000) and therefore 
their correlation is confirmed. 
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Preparedness 


Figure 4. Correlation between economic preparedness and resilience 


Economic 
Social- cultural 
Physical — environmental 


6 


Table 12. Standard estimated values of variables in economic readiness and resilience 
Variable Estimate sig 
Preparedness ---> Economic resilience 0.687 0.000. 


4. 4. Measuring the relationship between the 
reconstruction and economic resilience 

Reconstruction is one of the independent variables 
of the present study. Here, the structural equations 
of its correlation with the dependent variable, i.e. 


economic resilience, was investigated in the study 
area, the results of which are shown in table 13. 
Therefore, as listed in the table, CAMIN (1.730), 
CFI (0.941) and RMSEA (0.22) exhibited the good 
fit of the model. Therefore, the developed model 
appears to be acceptable. 


Table 13. The values of the fit indices of the structural equation model of the research 


Fit index CMIN DF 


P CFI RMSEA 


Value 1.730 72 


0.000 0.941 0.22 


The correlation between reconstruction and 
economic resilience was assessed using structural 


Reconstruction 71 


equation modeling, the results of which are shown 


Economic 
Social- cultural 
Physical — environmental 


in figure 5. 


Figure 5. Correlation between reconstruction and economic resilience 


As table 14 shows, the correlation between 
reconstruction and economic resilience was 


significant (sig=0.000) and hence their correlation 
is confirmed. 


Table 14. Standard estimated values for variables of economic reconstruction and resilience 


Variable 


Estimate sig 


Reconstruction ---> Economic resilience 


0.69 0.000 


4. 5. Measuring the relationship between 
institutional management variables and 
economic resilience 

The data related to “institutional management’ 
component was collected via a questionnaire and 
subjected to analysis. To test the correlation between 
institutional management as an independent variable 


and economic resilience as a dependent variable, the 
structural equation model was used. The results are 
shown in table 15. As listed in the table, CAMIN 
(1.220), CFI (0.923) and RMSEA (0.36) indices 
revealed the good fit of the model and therefore the 
proposed model is acceptable. 


Table 15. The values of fit indices of the structural equation model of the research 


Fit index CMIN DF 


P CFI RMSEA 


Value 1.220 56 


0.00 0.923 0.36 


BP) 


( 
SRT? 


As figure 6 and table 16 show, the correlation 
between institutional management and economic 


Institutional 
management 
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resilience was significant (sig=0.000) and hence 
their correlation is confirmed. 


Economic 
Social- cultural 


Physical — environmental 


Figure 6. Correlation between institutional management and economic resilience 


Table 16. Standard estimated values of variables in institutional management and economic resilience 


Variable 


Estimate sig 


Institutional Management ---> Economic Resilience 0.76 0.000 


5. Discussion and Conclusion 

A review of the literature and research background 
suggests that improving the resilience of residents 
and strengthening the resilience of rural 
settlements is the best strategy to alleviate the 
effects of natural disasters, especially drought. Iran 
sits on a dry belt and the persistence of droughts in 
the last two decades due to climate change have 
triggered multiple drought crises, especially for in 
villages that are heavily dependent on water for 
production. 

Drought has caused enormous damage _ to 
agriculture and rural communities over the years. 
In the last decade, the approach to tackling natural 
disasters and events has given its place to coping 
strategy. A review of the literature manifests that 
improving the resilience of residents and 
increasing the resilience of rural settlements in 
general is the most effective strategy to mitigate the 
effects of natural disasters, especially drought. 
Droughts in the study area were no exception to 
this rule, imposing considerable adverse effects on 
the life of rural farmers, which can be partially due 
to their low level of resilience to this risk. 
Therefore, reducing the vulnerability of rural 
farmers by fortifying the level of resilience and 
promoting resilience to the consequences of 
drought risk can be one of the special tasks of 
agricultural management, planning and 
development in Iran. It can be conducted through 
accurate identification of factors that have a 
bearing on resilience. Therefore, the present study 
was conducted to evaluate the economic resilience 
of rural households to drought in Mahidasht district 
of Kermanshah. According to the results of t-test, 
the variables of vulnerability of villagers’ property 
and assets (mean=3.99) and the impact of drought 


on the value of assets (mean=3.86) had the highest 
average in terms of resilience. On the contrary, the 
two variables of ability to compensate (mean=1.67) 
and membership in cooperatives and agricultural 
companies (mea=1.67) had the lowest averages. 
These findings were confirmed by t-test at a 
significance level of 96%. That is, there was a 
significant difference (sig=0.000) between the 
theoretical mean (3) and the calculated mean 
(experimental mean). Therefore, it can be posited 
that Mahidasht district is vulnerable to the risk of 
drought. The analysis of the study area shows that 
the tendency to join agricultural cooperatives 
among residents was very low. Moreover, the test 
results of all four variables of evaluating farmers' 
knowledge and awareness indicate a correlation 
between the independent variables (prevention, 
preparedness, reconstruction, institutional 
management) and the dependent variable 
(economic resilience). However, the results of this 
study could be compared with the results of 
Mohammadi Yeganeh et al. (2015), Heydari 
Sarban & Majnuni Tutakhaneh (2015), Hajian et al. 
(2019), Lin (2011), Carlisle et al. (2014). In line 
with this study, these authors stressed indices such 
as diversity of livelihood, diversity of economic 
activities, awareness raising, organization, and 
prevention. Therefore, the performance of 
resilience indices is highly important in order to 
reduce the risk of drought in rural areas. Thus, 
authorities and the people should pay special 
attentions to this issue. A key factor in the 
interaction of people regarding resilience to 
drought is to provide education and training in 
order to create opportunities for participation, 
empowerment, social networks, social norms, etc. 
which can contribute to the local risk reduction. 
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Therefore, the improvement of above-discussed planning managers and officials that are in charge 
issues, which are main components of economic of administrative affairs of villages. 
resilience, should be high on the priority of rural 
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